General experimental procedures
Melting points were determined on Mel Temp. Optical rotations were determined on Rudolph Research AutoPol IV. UV spectra were recorded on Hewlett-Packard 8453. IR was recorded on Bruker Tensor 27 FT-IR and MIRacle ATRFT-IR. HR-ESI-MS data were achieved with Agilent Series 1100 SL. Electronic impact mass spectra (EI-MS) were recorded on a Finnigan Trace 2000 GC-MS spectrometer. NMR experiments were run on American Varian Mercury plus 400
( 1 H: 400 MHz, 13 C: 100 MHz). Column chromatography (CC) was performed on silica gel (200−300 mesh; Qingdao Marine Chemical Factory), and Sephadex LH-20 was from Pharmacia.
TLC was performed on plates pre-coated with silica gel GF 254 (10−40 μm; Qingdao Marine Chemical Factory), and spots were visualized by spraying 10% H 2 SO 4 −ethanol solution and heating for 5 min. All chemical solvents used for isolation were of analytical grade or higher.
Extraction and isolation
The air-dried and ground root material (9.5 kg) was extracted with 95% EtOH to give 400 g of crude extract, which was dissolved in 3 L of H 2 O to form a suspension and then extracted with petroleum ether, ethyl acetate (5 × 3 L), and n-butanol sequentially. The ethyl acetate layer (135 g) was chromatographed on a silica gel column (1.5 kg, column: 100 × 10 cm) with gradient CH 3 Cl−MeOH (100:0 to 50:50) elution to give 9 fractions . Fr. 2 (98:2; 50 g) was separated on a silica gel column (1.5 kg, 100 × 10 cm) with an increasing ratio of petroleum ether−EtOAc 
In vitro NO production inhibition assay
The mouse macrophage cell (RAW 264.7 cells, ATCC TIB-71 from the American Type Culture Collection) suspension (100 μL) in DMEM was seeded in a 96-well plate at a concentration of 10 5 cells per well and incubated overnight at 37 °C. The medium was replaced and test compounds in various concentrations (1−25 μM) were dispensed into culture wells; dexamethasone (97%, D4902; obtained from Sigma) was used as positive control. After 1 h, LPS
(1 μg/mL) (L4516; obtained from Sigma) was added into wells as the triggering agent for NO induction. After 24 h incubation, 50 μL supernatant was transferred into a 96-well ELISA plate, and then NO concentrations were determined using a commercial Griess assay system (Promega).
The absorbance at 547 nm was recorded using a microplate reader (Bio-Tek Instruments, Inc.).
The cytotoxicity of 1 and 2 on RAW mouse macrophage cells was measured with an anti−cell proliferation assay by the MTS method. Each treatment was done in triplicate, and three independent experiments were tested. The activity is shown as the IC 50 value.
In vitro anti-tumor cell line proliferation assay
The value.
In vitro antimicrobial assay
Antimicrobial testing for 1 and 2 also was developed. A starter culture of E. coli DH5-alpha in Luria−Bertani medium (LB) broth was incubated in a shaker overnight at 37 °C for 16 h. The turbidity of the bacterial culture at OD 600 was recorded on a plate reader, and the concentration of bacteria was modified to be about 5 × 10 5 colony forming units (CFU)/mL. In a sterile 96-well plate, 2-μL stepwise doses of test compound were added into wells in triplicate for each dose.
Two-microliter penicillin/streptomycin mixtures [15070-063; Invitrogen Inc.; contained 5000 units of penicillin (base) and 5000 μg of streptomycin (base)/mL utilizing penicillin G (sodium salt) and streptomycin sulfate in 0.85% saline] were used as positive control, and 5 μL of 95%
EtOH was the negative control. Then, either sterile LB broth or bacterial suspension was added into each well to reach a final volume of 200 μL. LB broth was used to assess "background" values, and bacterial suspension was used for the wells to test the antibacterial activity of 1 and 2.
